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from about 0.4 to 0.7 is possible. If the fraction is less than 0.4,
there are deficiencies in current descriptions of the carbon cycle.

When the fossil fuel contribution alone is considered* the
preindustrial atmospheric C02 concentration is usually thought to
have been 290-300 ppm. Recognition that there has been a large
additional release from the biota and soils is consistent with recent
measurements and estimates of a lower preindustrial concentration (See
Machta, Section 3.4). If the biotic release were larger during the
latter part of the last century than now, the airborne fraction would
have a curious time history. To illustrate, we can calculate the
airborne fraction for two periods, 1860-1958 and 1959-1980, using the
estimate of biotic releases based on population (see Table 3.4 above)
and data from Rotty (1981, 1982) on releases from combustion of fossil
fuels.

Time Period
	Biotic Release
	Fossil Release
	Total Release
	Atmospheric Increase
	Airborne Fraction

1860-1958 1959-1980 Total
	123 57
	76 86
	199 143 342
	106
 49
	0.53 0.34 0.45

	180
	162
		155
	
The estimates are made on the assumption, taken arbitrarily, that
the preindustrial C02 concentration in the atmosphere was 265 ppm.
During the earlier period, 1860-1958, 53% of the total C02 thought to
have been released to the atmosphere appears to have remained there*
During the latter period, about 34% of the total release seems to have
accumulated. Over the entire 120 years about 45% of the total has
remained in the atmosphere according to these estimates.

A circumstance in which the fraction of atmospheric carbon trans-
ferred into the oceans or other sinks increases as the concentration of
C02 in the atmosphere rises is difficult to envision. No persuasive
explanation is available. Mass balance considerations do not appear to
support the hypothesis that entrophication of coastal waters, for
instance, is causing accelerated sedimentation of carbon currently
(Peterson, 1982). There do not appear to be mechanisms for sequestering
sufficient carbon on land. The uncertainty of the basic numbers,
especially the preindustrial CO2 concentration and the magnitude and
timing of biotic releases, both used to estimate the airborne fraction,
re-emphasize that little should be inferred at present from calcula-
tions such as these.

There is, nonetheless, ample basis for arguing that the total
release of carbon into the atmosphere has been and remains larger than
the release from fossil fuels alone. Such a release means that the
total accumulation in the atmosphere has been a lower fraction of the
total release than estimated solely on the basis of combustion of
fossil fuels. Presumably there has been a greater transfer to the
oceans than commonly recognized.